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DISPLAY APPARATUS AND CONTROL
METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Korean Patent
Application No. 10-2010-0075902, filed on Aug. 6, 2010 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND

1. Field

Apparatuses and methods consistent with the exemplary
embodiments relate to a display apparatus and a control
method thereof, and more particularly, to a display apparatus
and a control method thereof which enables a user to search
a plurality of channels in a remote place by using a remote
controller.

2. Description of the Related Art

A display apparatus, such as a TV, displays thereon an
image based on a broadcasting signal received from a
broadcasting station or an image signal from an image
device such as a digital versatile disc (DVD) (hereinafter, to
be called “image signal” collectively).

The image signal may include a broadcasting content, a
movie content and other various image contents, and a
display apparatus provides a user interface (UI) menu for a
user to conveniently search a desired content among the
foregoing image contents. Further, the display apparatus
includes a remote controller, through which a user may
select an image content more conveniently in a remote place.

However, more and more image contents can be viewed
from the display apparatus recently, and many technologies
have been proposed to easily search numerous image con-
tents, but still a convenient and useful Ul menu has been
difficult to attain. Also, the remote controller of the display
apparatus typically employs buttons, and searching the
numerous image contents by pushing button by button is
very inconvenient.

SUMMARY

Accordingly, one or more exemplary embodiments pro-
vide a display apparatus and a control method thereof which
searches image contents more conveniently and promptly.

The foregoing and/or other aspects may be achieved by
providing a display apparatus including: an image processor
which processes at least one image of a plurality of contents;
a display unit which displays the image and a content
information window providing information of the content; a
remote controller which is remote from the display unit and
includes a touch input unit to detect motion of a user; a
remote control signal receiver which receives a remote
control signal from the remote controller corresponding to
the motion of a user; and a controller which displays the
content information window as if the content information
window enters from an outside of a screen to an inside of the
screen in accordance with the motion that a user moves from
an outside of an area of the touch input unit to an inside of
the area, or ends displaying the content information window
as if the content information window escapes from the inside
of the screen to the outside of the screen in accordance with
the motion that a user moves from the inside of the area of
the touch input unit to the outside of the touch input unit.
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The remote controller may detect a first touch input of a
user, and the controller may display on the display unit a
user interface (UI) item for searching at least one of the
plurality of contents that is determined on the basis of a first
arranging order, and change the Ul item of the displayed
content to a Ul item of a content moved as much as a
movement amount corresponding to the first touch input and
displays the changed UI item.

The first touch input may include a motion that is per-
formed while contacted to the touch input unit.

The movement amount may correspond to a movement
distance of the motion.

The movement amount may correspond to a speed of the
motion.

The movement amount may include a unit of a page
which includes a plurality of contents to be displayed on the
display unit at a time.

The UI item of the plurality of contents may be arranged
in a grid.

The UI item of the plurality of contents may be arranged
in a band.

The Ul item may be displayed together with an image of
a currently selected content.

The remote controller may detect a second touch input to
the touch input unit, and the controller may start or end
displaying the Ul menu while an image of the content is
displayed corresponding to the second touch input.

The remote controller may detect a third touch input to the
touch input unit, and the plurality of contents may be
classified into a plurality of categories, and the controller
may display the UI menu of a content belonging to at least
one of the plurality of categories determined on the basis of
a second arranging order, and change a Ul menu of the
displayed content to a UI menu of a content belonging to a
category moved as much as a movement amount corre-
sponding to the third touch input and displays the changed
UI menu.

The first touch input may correspond to a motion per-
formed in a first direction, and the third touch input may
correspond to a motion performed in a second direction that
is different from the first direction.

The first and second directions may correspond to one of
an up and down direction and a left and right direction,
respectively.

The controller may determine a movement of the content
and the category based on the movement amount in the up
and down direction and the left and right direction by the
motion if a touch input of the motion is performed in a
diagonal direction.

An aspect of another exemplary embodiment provides a
control method of a display apparatus which includes a
remote controller, the control method including: detecting
motion of a user a touch input unit provided in the remote
controller; receiving a remote control signal corresponding
to the motion of a user; and displaying a content information
window, which provides information about at least one
image among the plurality of contents, as if the content
information window enters from an outside of a screen to an
inside of the screen in accordance with the motion that a user
moves from an outside of an area of the touch input unit to
an inside of the area, or ending displaying the content
information window as if the content information window
escapes from the inside of the screen to the outside of the
screen in accordance with the motion that a user moves from
the inside of the area of the touch input unit to the outside
of the touch input unit.
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The control method may further include displaying a user
interface (UI) item of at least one content that is determined
on the basis of a first arranging order to search the plurality
of contents; detecting a user’s first touch input by using the
touch input unit; receiving a remote control signal corre-
sponding to the first touch input; and changing the UI item
of'the displayed content to a Ul item of a content that moves
as much as a movement amount corresponding to the first
touch input and displaying the changed UI item.

The first touch input may include a motion that is per-
formed while being contacted to the touch input unit.

The movement amount may correspond to a movement
distance of the motion.

The movement amount may correspond to a speed of the
motion.

The movement amount may include a unit of a page
which includes a plurality of contents to be displayed on the
display unit at a time.

The Ul item of the plurality of contents may be arranged
in a grid.

The Ul item of the plurality of contents may be arranged
in a band.

The Ul item may be displayed together with an image of
a currently selected content.

The control method may further include: displaying an
image of the content; detecting a user’s second touch input
by using the touch input unit; and starting or ending dis-
playing the Ul item while the image is displayed corre-
sponding to the second touch input.

The control method may further include displaying the Ul
item of a content belonging to at least one of a plurality of
categories that is determined on the basis of a second
arranging order among the plurality of categories to which
the plurality of contents is classified and belongs; detecting
a user’s third touch input by using the touch input unit; and
changing the UI item of the displayed content to a Ul item
of a content belonging to a category moved as much as a
movement amount corresponding to the third touch input
and displaying the changed UI item.

The first touch input may correspond to a motion that is
performed in a first direction, and the third touch input may
correspond to a motion that is performed in a second
direction that is different from the first direction.

The first and second directions may correspond to one of
up and down direction and left and right direction, respec-
tively.

The control method may further include: detecting a
user’s fourth touch input of a motion performed in a diago-
nal direction by using the touch input unit; and determining
a movement of the content and the category based on each
movement amount in the up and down direction and the left
and right direction by the motion.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects will become apparent and
more readily appreciated from the following description of
the exemplary embodiments, taken in conjunction with the
accompanying drawings, in which:

FIG. 1 illustrates a display apparatus according to an
exemplary embodiment;

FIG. 2 is a block diagram of the display apparatus in FIG.
1

FIG. 3 illustrates a detailed external appearance of a
remote control device in FIGS. 1 and 2;

FIG. 4 illustrates various examples of a touch input by a
user through a touch input unit in FIG. 3;
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FIG. 5 illustrates an example of a Ul menu displayed by
the display apparatus in FIGS. 1 and 2;

FIG. 6 illustrates a movement of a page and category
displayed by the display apparatus in FIGS. 1 and 2;

FIG. 7 illustrates an example of a user’s motion com-
manding a movement of a page and/or a category through
the touch input unit in FIG. 3;

FIGS. 8 and 9 illustrate a movement amount of a page or
a category corresponding to each of a movement distance
and speed of a user’s motion in FIG. 7;

FIG. 10 illustrates another example of a user’s motion
commanding a movement of a page or a category or both
through the touch input unit in FIG. 3;

FIG. 11 illustrates details of the movement of the page and
the category corresponding to the user’s motion in FIG. 10;

FIG. 12 illustrates a Ul menu displayed by the display
apparatus in FIGS. 1 and 2;

FIG. 13 illustrates an example of a channel information
window displayed by the display apparatus in FIGS. 1 and
2;

FIGS. 14A and 14B illustrate starting a display of the
channel information window in FIG. 13;

FIGS. 15A and 15B illustrates ending a display of the
channel information window in FIG. 13; and

FIGS. 16 to 19 are flowcharts of a control method of the
display apparatus according to the exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Below, exemplary embodiments will be described in
detail with reference to accompanying drawings so as to be
easily realized by a person having ordinary knowledge in the
art. The exemplary embodiments may be embodied in
various forms without being limited to the exemplary
embodiments set forth herein. Descriptions of well-known
parts are omitted for clarity, and like reference numerals
refer to like elements throughout.

FIG. 1 illustrates a display apparatus 1 according to an
exemplary embodiment. The display apparatus 1 may
include a TV. The display apparatus 1 includes a display
main body 10 to display an image thereon, and a remote
control device 20 to control the display main body 10
according to a user’s manipulation. The remote control
device 20 is separately provided from the display apparatus
1, and transmits a remote control signal to the display main
body 10 according to a user’s manipulation, and the display
main body 10 performs an operation corresponding to the
remote control signal received from the remote control
device 20.

FIG. 2 is a block diagram of the display apparatus 1 in
FIG. 1. The display main body 10 includes an image signal
receiver 11, an image processor 12, a display unit 13, a
storage unit 14, a remote control signal receiver 15 and a
main body controller 16.

The image signal receiver 11 receives an image signal
including an image content. The image signal may include
an audio content or a data content, or both audio and data
content, as well as the image content. The image signal
which is received by the image signal receiver 11 includes
a broadcasting signal transmitted by a broadcasting station
and a signal input by a predetermined image device. In the
case of the broadcasting signal, the image signal receiver 11
may selectively receive a broadcasting signal from one of a
plurality of channels. The broadcasting signal includes, for
example, an airwave broadcasting, a cable broadcasting, a
satellite broadcasting and other known broadcasting signals.
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The type of the broadcasting signal includes a digital broad-
casting and an analog broadcasting. The image signal
receiver 11 may process the received broadcasting signal to
obtain an image content therefrom. The signal processing
includes tuning, analog/digital conversion, demodulation
and digital/analog conversion.

In the case of an image signal input by an image device,
the image signal receiver 11 may communicate with the
image device transmitting the image signal, corresponding
to a characteristic of the input image signal. Such commu-
nication includes wired and wireless communications, and
analog and digital communications. The communication
method includes all types of communications that are known
to be used to transmit the image content. The image device
which supplies an image signal to the image signal receiver
11 is not limited in type, and includes a DVD player, a
blue-ray disc (BD) player, a PC, a mobile phone, a smart-
phone and other TVs. The image signal receiver 11 may
process the input image signal to obtain an image content
therefrom. The processing may include an analog-digital
conversion and a digital-analog conversion.

Further, the image signal receiver 11 may receive an
image signal from a predetermined server through a network
or an image signal from a portable storage device such as a
universal serial bus (USB) storage medium. In each of the
above cases, the image signal receiver 11 may communicate
with a counterpart device in a given manner to receive an
image signal.

In any case, the image signal receiver 11 may receive and
process the image signal according to a control of the main
body controller 16.

The image processor 12 processes an image content that
is obtained from the image signal received by the image
signal receiver 11 to display the image content. The image
processing includes demultiplexing, decoding and scaling an
image, and adjusting and improving a picture quality. The
image processor 12 may process an image relating to a Ul
menu for an interface with a user. The image processor 12
may overlap at least a part of an image of the image content
and an image relating to the Ul menu or arrange an image
by image sequential display.

The display unit 13 displays thereon an image processed
by the image processor 12. The method of displaying the
image by the display unit 13 is not limited, and includes all
of known display methods. The display unit 13 may include
an LCD, an OLED, a PDP, a projection or a CRT.

The storage unit 14 stores therein data necessary for an
operation of the display main body 10. The storage unit 14
includes all types of non-volatile memories which are
known to store data therein semi-permanently. The non-
volatile memory may include, e.g., an electrically erasable
programmable read-only memory (EEPROM), a flash
memory and a hard disc drive.

The remote control signal receiver 15 receives a remote
control signal that is transmitted by the remote control
device 20. The remote control signal receiver 15 may
correspond to the characteristic of the remote control signal
transmitted by the remote control device 20. The transmis-
sion method of the remote control signal may include, e.g.,
infrared transmission, radio frequency (RF) communication,
etc., but is not limited thereto. Alternatively, the transmis-
sion method of the remote control signal may include all
types of signal transmission methods that are known to be
used for a remote control. The remote control signal receiver
15 may process a remote control signal to obtain the user’s
input information. The remote control signal receiver 15
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transmits to the main body controller 16 the received remote
control signal or the obtained user’s input information.

The main body controller 16 controls the display main
body 10 as a whole. The main body controller 16 controls
elements of the display main body 10 according to the user’s
input information obtained from the remote control signal
received by the remote control signal receiver 15. The main
body controller 16 may control the image signal receiver 11
to receive a desired image signal. The main body controller
16 may control the image processor 12 to process the image
content obtained from the image signal received by the
image signal receiver 11 and may control the Ul menu. The
main body controller 16 may store in the storage unit 14 data
or read the data stored in the storage unit 14 as necessary for
the above control.

The main body controller 16 may include a non-volatile
memory to store therein an execution code of a computer
program corresponding to the foregoing control, a volatile
memory to load at least a part of the execution code stored
in the non-volatile memory, and a microprocessor to execute
the execution code loaded into the volatile memory.

The display main body 10 may further include other
elements (not shown) necessary for the operation of the
display apparatus 1. For example, the display main body 10
further include an audio signal receiver, an audio signal
processor and an audio output unit to receive, process and
output an audio signal, respectively, an input pad provided
in the display main body 10 separately from the remote
control device 20 to receive a user’s command, and a power
supply unit to supply power to the elements of the display
main body 10.

Hereinafter, the remote control device 20 according to the
exemplary embodiment will be described. As shown in FIG.
2, the remote control device 20 may include a touch input
unit 21, a key input unit 22, a remote control signal trans-
mitter 23 and a remote controller 24. The touch input unit 21
receives a user’s command as an input motion, for example
a touch motion, and the key input unit 22 identifies whether
a preset input is selected by a user’s command. The remote
controller 24 transmits to the display main body 10 infor-
mation of the user’s input received from the touch input unit
21 and the key pad 22 as a remote control signal through the
remote control signal transmitter 23. The remote control
signal transmitter 23 transmits a signal corresponding to the
remote control signal receiver 15 of the display main body
10.

FIG. 3 illustrates a detailed external appearance of the
touch input unit 21 and the key input unit 22 of the remote
control device 20 in FIGS. 1 and 2. As shown therein, the
remote control device 20 further includes a housing 25,
wherein the touch input unit 21 is exposed from an area of
the housing 25 and the key input unit 22 is exposed from
another area of the housing 25. The key input unit 22
includes a plurality of buttons, which matches preset key
codes including numbers and characters. Numbers and char-
acters (not shown) matching the plurality of buttons may be
displayed on a surface of the plurality of buttons for the user.

The touch input unit 21 includes a contact surface 211 to
be contacted by a part of the user’s body. The contact surface
211 in FIG. 3 has a rectangular shape, but not limited thereto.
Alternatively, the contact surface 211 includes a circular, an
elliptical shape and other types of polygonal shapes.

The remote control device 20 according to the present
exemplary embodiment may be gripped by a user’s hand,
and a thumb contacts the contact surface 211 as a represen-
tative example, as shown in FIG. 3. However, the contact
between the contact surface 211 and a user’s body is not
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limited to the foregoing, and may vary. The touch input unit
21 detects a motion of a user’s finger 30 on the contact
surface 211 (hereinafter, to be also called “touch input”) and
transmits the detection result to the remote controller 24.

FIG. 4 illustrates various examples of a user’s touch input
by using the touch input unit 21 in FIG. 3. Likewise, the
touch input in FIG. 4 includes a touch input by the user’s
hand, finger, or fingers, but is not limited thereto.

As shown therein, the user’s touch input by using the
touch input unit 21 may include: touching a temporary point
of'the contact surface 211, as shown in (a) of FIG. 4; moving
in a predetermined direction along the contact surface 211
while contacting the contact surface 211, as shown in (b) of
FIG. 4; widening a gap between fingers contacting the
contact surface 211 by using at least two fingers, as shown
in (¢) of FIG. 4; narrowing down the gap between fingers
contacting the contact surface 211 by using at least two
fingers, as shown in (d) of FIG. 4; contacting and rotating a
finger centering on a point where another finger contacts the
contact surface 211, as shown in (e) of FIG. 4; relatively
rotating contact points of two fingers, as shown in (f) of FIG.
4; and rotating at least two fingers contacting the contact
surface 211, as shown in (g) of FIG. 4.

The main body controller 16 of the display main body 10
performs a control operation corresponding to a user’s touch
input using the touch input unit 21 of the remote control
device 20. For example, the main body controller 16 may:
start or end displaying the Ul menu corresponding to a touch
input as in (a) of FIG. 4; focus a cursor or a highlight on the
UI menu, or select an item, move the cursor or the highlight
corresponding to a touch input as in (b) of FIG. 4; change a
page of the Ul menu, move an image itself and display
another undisplayed part of the image, drag and change a
position of the UI menu, enlarge or reduce an image corre-
sponding to a touch input as in (¢) or (d) of FIG. 4; and rotate
an image corresponding to a touch input as in (e), (f) or (g)
of FIG. 4.

Hereinafter, searching the image content by using the
display apparatus 1 according to the exemplary embodiment
will be described. The image content which may be searched
by the display apparatus 1 may include, e.g., a broadcasting
content, a movie content, a photo, a video, etc., but is not
limited thereto. As described above, the content which a user
may search by using the display apparatus 1 is not limited to
the image content, and may vary including an audio content
and a data content. Hereinafter, all types of contents which
the display apparatus 1 may provide is called “contents”
collectively.

It is assumed that the display apparatus 1 according to the
exemplary embodiment provides contents through a
received broadcasting signal of a plurality of channels. The
display apparatus 1 may be connected to at least one image
device, and receive additional contents through an image
signal input by the connected image device. Further, the
display apparatus 1 may store another content in the storage
unit 14 and receive the content stored in the storage unit 14.

The display apparatus 1 uses a Ul menu to conveniently
search content to be provided through various routes as
described above. FIG. 5 illustrates an example of a Ul menu
131 displayed by the display apparatus 1 in FIGS. 1 and 2.
The main body controller 16 controls the image processor 12
to display the Ul menu 131 through the display unit 13.

As shown in FIG. 5, the Ul menu 131 includes a plurality
of Ul items 132 (only fifteen of the plurality of Ul items 132
are depicted) corresponding to each of the plurality of
contents to be provided. The plurality of Ul items 132 are
divided into a plurality of groups of Ul items 140. FIG. 5
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illustrates one of the groups of the Ul items 140 that are
arranged in a grid, but the arrangement is not limited thereto
and may vary. The plurality of Ul items 132 may display
information of the content, e.g. a channel number 133, a
channel name 134, and a tile 135 of the content. The
information of the contents may include a thumbnail image
of the contents (not shown). For convenience, FIG. 5 does
not illustrate information of contents with respect to some of
the plurality of UI items 132.

A user may search and select a desired content by using
the plurality of Ul items 132. The main body controller 16
highlights one of the plurality of Ul items 132 for a user to
select one of the plurality of Ul items 132 (Refer to FIG. 5).
The main body controller 16 may move a highlight 136 to
another of the plurality of Ul items 132 according to a user’s
command by using the key input unit 22 or the touch input
unit 21 of the remote control device 20, and a user may
select the content of one of the plurality of Ul items 132
when a desired one of the plurality of Ul items 132 is
highlighted.

The contents which may be displayed at one tile are a part
of all the contents to be provided by the display apparatus 1.
In consideration of the circumstances where all of the
contents may not be displayed in a screen, the display
apparatus 1 displays one of the groups of Ul items 140 at one
time (hereinafter, to be called “page™) corresponding to as
much contents as may be displayed on the screen. The Ul
menu 131 may include information 137 and 138 of the page
to which the currently displayed group of Ul items 140 of
the plurality of items 132 belongs. The reference numeral
137 refers to the second page of all seven pages, and the
reference numeral 138 refers to a bar indicator.

Further, the display apparatus 1 may classify all of the
contents by category, and display the plurality of Ul items
132 of the contents by category. The category may include,
e.g., entire channels, a TV input, a radio input, or an external
input (corresponding to a content from an image device).
The Ul menu 131 may include information 139 of a category
to which the contents of the currently displayed group of Ul
items of the plurality of UI items 132 belong.

According to a user’s command, the main body controller
16 may change the currently displayed group of Ul items
140 to display another group of Ul items 140 corresponding
to contents belonging to a page other than the current page
or contents belonging to a category other than the current
category. A user’s command may be input by the key input
unit 22 or the touch input unit 21 corresponding to the
change of the page or category (hereinafter, to be also called
“movement”). For example, the key input unit 22 includes
four buttons arranged up and down and left and right, and a
movement between categories may occur when the buttons
arranged up and down are pushed, and a movement between
pages may occur when the buttons arranged left and right are
pushed. To determine content to be newly displayed when
there is a movement between the pages or categories or both
pages and categories, the display apparatus 1 has the order
of the categories and order of contents belonging to one
category set in advance according to a predetermined stan-
dard. Accordingly, the main body controller 16 determines a
content to be displayed by referring to the order and displays
one of the groups of Ul items 140 corresponding to the
determined content upon receiving a user’s command for the
movement between the pages or categories or both. FIG. 6
illustrates detailed movements of pages and categories. The
group of Ul items 140 expressed in a solid line in FIG. 6
refers to a currently displayed page and category, and the
groups of Ul items 140 expressed in dotted lines refer to a
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previous or next page or previous or next category. The
reference numerals written in circles in the groups of Ul
items 140 refer to the arranging order of the pages or
categories. For example, the movement between pages
occurs in the arranging order of 21, 22 and 23, and the
movement between the categories occurs in the arranging
order of 12, 22 and 32. As shown in FIG. 5, the Ul menu 131
may further include information 1394 and 1395 which
inform in advance next or previous categories.

Also, the movement between the pages or categories or
both may be performed by a user’s motion using the touch
input unit 21. FIG. 7 illustrates an example of a user’s
motion commanding a movement of pages, categories, or
both using the touch input unit 21. FIG. 7 illustrates a
movement of a user’s finger 30 as a user’s motion, but the
user’s motion is not limited thereto.

As shown therein, a user may move a finger up and down,
and left and right (refer to arrows, and the reference numer-
als 30a, 306, 30c and 30d in FIG. 7) while contacting the
contact surface 211 of the touch input unit 21 with the finger.
The main body controller 16 may determine the movement
to a next or previous page or a movement to a next or
previous category depending on a direction of the user’s
motion on the contact surface 211, and may change and
display one of the groups Ul items 140 corresponding to the
determination. According to the present exemplary embodi-
ment, a movement between the categories may be performed
with respect to the up and down motion 30c¢ and 30d, and a
movement between the pages may be performed with
respect to the left and right motion 30a and 305, but are not
limited thereto. Alternatively, the movement may vary.
Accordingly, in the display apparatus 1 according to the
exemplary embodiment, a user may promptly and conve-
niently search a number of contents by an intuitive and
simple manipulation of the touch input unit 21.

The main body controller 16 may determine a movement
amount of the pages or categories or both corresponding to
a user’s motion on the contact surface 211 of the touch input
unit 21. Specific factors which determine the foregoing
movement amount include, e.g., a movement distance and
speed of a user’s motion on the contact surface 211. FIGS.
8 and 9 illustrate a movement amount of pages correspond-
ing to each of the movement distance and speed of a user’s
motion. Like in FIG. 6, the group of UI items 140 which is
expressed in solid lines in FIGS. 8 and 9 refers to a currently
displayed page, and the two groups of Ul items 140 which
are expressed in a dotted line in FIGS. 8 and 9 refer to next
pages. The reference numerals written in circles on the
groups of Ul items 140 refer to the arranging order of the
pages (the order of 1, 2 and 3). FIGS. 8 and 9 illustrate only
the movement between pages, but it should be noted that this
may also apply to the movement between categories.

Referring to FIG. 8, motions on the touch input unit 21 in
two cases are illustrated in a lower side in FIG. 8, and it is
assumed that the motions in two cases are performed in the
right direction (i.e., a group of Ul items 140 moves to a next
page corresponding thereto). Reference numerals 30e and
30f'in the left bottom in FIG. 8 refer to a location of a user’s
finger corresponding to a starting point and an ending point
of'a smaller motion, and reference numerals 30g and 30/ in
the right bottom in FIG. 8 refer to a location of a user’s finger
corresponding to a starting point and an ending point of a
larger motion. That is, the former corresponds to a shorter
movement distance of the motion, and the latter corresponds
to a longer movement distance of the motion. The main body
controller 16 may determine the movement amount so that
the page moves further when the movement distance of the
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motion is longer than when the movement distance of the
motion is shorter. For example, while the group of Ul items
140 of the page with the arranging order of 1 are being
displayed, the main body controller 16 may change the
currently displayed group of Ul items 140 to the group of Ul
items 140 of the page with the arranging order of 2 corre-
sponding to the shorter movement distance of the motion.
The main body controller 16 may change the currently
displayed group of Ul items 140 to the group of Ul items 140
of a page with an arranging order of 3 arranged after the
arranging order of 2 corresponding to a longer movement
distance of the motion.

In another example, referring to FIG. 9, motions on the
touch input unit 21 in two cases are illustrated in a lower side
in FIG. 9, and it is assumed that the motions in two cases are
performed in the right direction (i.e., a group of Ul items 140
move to a next page corresponding thereto). Reference
numerals 307/ and 305 in the left bottom in FIG. 9 refer to a
location of a user’s finger corresponding to a starting point
and an ending point of a slower motion, and reference
numerals 30% and 30/ in the right bottom in FIG. 9 refer to
a location of a user’s finger corresponding to a starting point
and an ending point of a faster motion. That is, the former
corresponds to a slower motion speed, and the latter corre-
sponds to a faster motion speed. The main body controller 16
may determine the movement amount so that the page
moves further when the motion speed is faster than when the
motion speed is slower. For example, while the group of Ul
items 140 of the page with the arranging order of 1 is being
displayed, the main body controller 16 may change the
currently displayed group Ul items 140 to the group of Ul
items 140 of the page with the arranging order of 2 corre-
sponding to the slower motion speed. The main body
controller 16 may change the currently displayed group of
Ul items 140 to the group of Ul items 140 of a page with an
arranging order of 3 arranged after the arranging order of 2
corresponding to a faster motion speed.

In any case, the movement amount of the page corre-
sponding to one-time motion is not specifically limited, and
only one page or several pages may move depending on the
degree of a user’s motion. Accordingly, in the display
apparatus 1 according to the exemplary embodiment, a user
may promptly and conveniently search numerous contents
only by a user’s intuitive and simple motion on the touch
input unit 21.

Referring to FIGS. 10 and 11, a display apparatus 1
according to another exemplary embodiment will be
described. FIG. 10 illustrates another example of a user’s
motion commanding a movement of pages and categories by
using the touch input unit 21. As shown therein, a user’s
motion commanding the movement of the page, category, or
both page and category is not limited to up and down and left
and right directions, and may include a diagonal direction
(refer to arrows, and reference numerals 30m, 307, 300 and
30p in FIG. 10). If it is determined that a user’s motion is
performed in a diagonal direction, the main body controller
16 may take such motion as a combination of a motion in the
left and right direction, e.g., a horizontal direction, and a
motion in the up and down direction, e.g., a vertical direc-
tion, and may determine a movement amount of each of the
page and category corresponding thereto. For example, if a
user’s motion is performed in a diagonal direction toward an
upper right side 30z, the main body controller 106 may
change to display the group of Ul items 140 of a next page
and a previous category. FIG. 11 illustrates a detailed
movement of the page and category corresponding to the
user’s motion in FIG. 10. A group of Ul items 140 which is
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expressed in solid lines in FIG. 11 refers to a currently
displayed page and category, and the groups of Ul items 140
which are expressed in dotted lines refers to a previous or
next page or previous or next category. Reference numerals
written in circles in the groups of Ul items 140 refer to an
arranging order of the page or category. For example, a
movement between pages may occur in the arranging order
of 11 and 13 or 31 and 33, and a movement between
categories may occur in an arranging order of 11 and 31, or
13 and 33.

Hereinafter, the display apparatus 1 according to another
exemplary embodiment will be described. The display appa-
ratus 1 may provide a simple Ul menu to search another
channel while a user views a certain content (hereinafter, to
be also called “channel”). FIG. 12 illustrates a simple Ul
menu according to the exemplary embodiment. A reference
numeral 1311 in FIG. 12 refers to an image of a currently
viewed channel, and a reference numeral 1312 refers to a
simple Ul menu for a channel search. As shown therein, the
simple Ul menu 1312 includes a plurality of UT items 1313,
each of which displays information of channels such as a
channel name and a channel number. The plurality of Ul
items 1313 are arranged in a 3D band, e.g., are overlapping
in a step-wise arrangement, and one Ul item of the plurality
of Ul items 1313 which corresponds to a currently viewed
channel is located foremost.

Displaying the simple Ul menu 1312 may start or end by
a user’s command while a user views an image 1311 of the
channel. For example, if a user touches as in (a) of FIG. 3
through the touch input unit 21 while viewing the image
1311 of the channel, the Ul menu 1312 may start being
displayed. If a user touches again as in (a) of FIG. 3 while
the UI menu 1312 is displayed, the Ul menu 1312 may end,
i.e., stop, being displayed.

The plurality of Ul items 1313 may be changed and
displayed by a user’s command. For example, in the case of
an input in a downward direction, a channel 781 that is
located foremost moves a step below and at the same time
a channel 412, which was one step below the channel 781,
moves to the foremost location. In this case, a background
image 1311 may be changed to the channel 412 at the same
time. The change of the channel may be performed by a
user’s command using the key input unit 22 or the touch
input unit 21. Particularly, the main body controller 16 may
determine the movement amount of the plurality of Ul items
1313 according to a user’s motion on the touch input unit 21.
In this case, the user’s motion may be performed in an up
and down direction. The movement amount of the plurality
of the UI items 1313 according to the present exemplary
embodiment may be the same as that in the foregoing
exemplary embodiment, and thus the detailed description
will be omitted.

The channel which is displayed through the plurality of
Ul items 1313 may be classified into a predetermined
category, which is changed and displayed by a user’s com-
mand. The Ul menu 1312 may display information 1314 of
a category to which a current channel belongs. The main
body controller 16 may change the category of the plurality
of Ul items 1313 according to a user’s motion on the touch
input unit 21. In this case, the user’s motion may be
performed in a left and right direction. The change and
movement amount of the category of the plurality of Ul
items 1313 according to the present exemplary embodiment
are the same as those according to the foregoing exemplary
embodiment, and the detailed description will be omitted. In
the display apparatus 1 according to the exemplary embodi-
ment, a user may conveniently and promptly search another
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channel while viewing a channel with an intuitive and
simple motion on the touch input unit 21.

Referring to FIGS. 13 to 15, a display apparatus 1
according to another exemplary embodiment will be
described. The display apparatus 1 may display a channel
information window to provide channel information while a
user views an image of a certain channel. FIG. 13 illustrates
two examples of a channel information window 1315
according to the exemplary embodiment. As shown therein,
the channel information window 1315 is shaped like a
rectangle, i.e., a window, and may overlap a part of an image
1311 of the channel. The channel information window 1315
may include information of other channels, a viewing his-
tory and other various channel information as well as a
currently viewed channel.

Starting and ending the display of the channel information
window 1315 may be performed by a user’s motion on the
touch input unit 21. FIGS. 14A and 14B illustrate starting a
display of the channel information window 1315 according
to the exemplary embodiment. FIGS. 15A and 15B illustrate
ending, or stopping, the display of the channel information
window 1315. Referring to FIG. 14B, a user’s motion on the
touch input unit 21 is illustrated in a left side in FIG. 14B to
start displaying the channel information window 1315.
Reference numerals 30g and 307 refer to a location of a
user’s finger corresponding to a starting point and an ending
point of the motion when the channel information window
1315 is displayed. As shown therein, a user’s finger moves
from a right corner 21a, or right edge, of the touch input unit
21 to the inside of the touch input unit as if it enters
thereinto. The main body controller 16 may display the
channel information window 1315 as if the window 1315
enters from the right corner of the screen to the inside
thereof if it is determined that a user’s motion is performed
during the viewing of the channel image 1311 as shown in
a left side in FIG. 14B (refer to reference numerals 1315a,
131556 and 1315c¢ in FIGS. 14A and 14B).

Referring to FIGS. 15A and 15B, a user’s motion on the
touch input unit 21 is illustrated in a left side in FIG. 15B to
end, or stop, displaying the channel information window
1315. Reference numerals 30s and 30¢ refer to a location of
a user’s finger corresponding to a starting point and an
ending point of the motion when the display of the channel
information window 1315 ends. As shown therein, a user’s
finger moves from an inside of the touch input unit 21 to the
right corner 21a of the touch input unit 21 as if it escapes,
or exits, therefrom. The main body controller 16 may end
displaying the channel information window 1315 as if the
window 1315 escapes, or exits, from the inside of the screen
to the right corner of the screen if it is determined that a
user’s motion is performed during the display of the channel
information window 1315 as shown in a left side in FIG.
15B (refer to reference numerals 13154, 1315¢ and 1315f'in
FIGS. 15A and 15B).

In the foregoing exemplary embodiments, the channel
information window 1315 enters into or exits from the right
corner of the screen, but the movement is not limited thereto,
and may vary. As above, in the display apparatus 1 according
to the exemplary embodiment, a user may conveniently use
the channel information with his/her intuitive and simple
motion on the touch input unit 21.

Hereinafter, a control method of the display apparatus 1
according to the exemplary embodiment will be described
with reference to FIGS. 16 to 19. Referring to FIG. 16, the
main body controller 16 controls the image signal receiver
11 to receive an image signal of a channel selected by a user,
and controls the image processor 12 to display an image on
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the display unit 13 based on the image signal received by the
image signal receiver 11 (1601).

The main body controller 16 determines whether a user’s
touch input is performed by using the touch input unit 21
while a user views the image of the channel (1602). If the
user’s touch input is not performed by using the touch input
unit 21 (No at operation 1602), the main body controller 16
performs the operation 1601 again. If the user’s touch input
is performed by using the touch input unit 21 (Yes at
operation 1602), the main body controller 16 displays the Ul
menu 131 or 1312 (refer to FIGS. 5 and 12) to search the
channel while displaying the image (1603). The main body
controller 16 performs the channel search by using the Ul
menu 131 or 1312 by a user’s command.

The main body controller 16 determines whether a user’s
touch input is performed by using the touch input unit 21
while displaying the Ul menu 131 or 1312 (1604). If the
user’s touch input is not performed by using the touch input
unit 21 (No at operation 1604), the main body controller 16
performs the operation 1603 again. If the user’s touch input
is performed by using the touch input unit 21 (Yes at
operation 1604), the main body controller 16 ends display-
ing the Ul menu 131 or 1312 (1605). The main body
controller 16 determines whether to continue to perform the
operation (1606), and returns to the operation 1601 if it is
determined to continue to perform the operation (Yes at
operation 1606), and ends the operation if it is determined
not to continue the operation (No at operation 1606).

Referring to FIG. 17, the control method of the display
apparatus 1 will be described. The display main body 10
displays the UI menu 131 or 1312 to search the channel by
a user’s command (1701). The remote control device 20
detects a user’s motion on the touch input unit 21 (1702).
The display main body 10 receives the remote control signal
corresponding to the user’s motion from the remote control
device 20 (1703). Then, the display main body 10 deter-
mines the movement amount of the page, category, or both
page and category of the group of Ul items 140 or of the one
UT item 1313 corresponding to the user’s motion, and
changes the currently displayed group of UI items 140 or the
one Ul item 1313 to the group of UI items 140 or the one Ul
item 1313 of the page and category moved to based on the
determined movement amount, and displays the new page
and category of the group of Ul items 140 or the one Ul item
1313 (1704).

The operation 1704 in FIG. 17 will be described in more
detail with reference to FIG. 18. The main body controller
16 analyzes the user’s motion and identifies the direction of
the motion (1801). If it is determined at operation 1801 that
the motion is performed in the left and right direction (Yes
at operation 1802), the main body controller 16 moves the
page of the group of UI items 140 or the one UI item 1313
based on the movement amount corresponding to the
motion, and displays the group of Ul items 140 or the one
UT item 1313 (1803). If it is determined at operation 1801
that the motion is not performed in the left and right
direction (No at operation 1802), but is performed in the up
and down direction (Yes at operation 1804), the main body
controller 16 moves the category of the group of Ul items
140 or of the one UI item 1313 based on the movement
amount corresponding to the motion and displays the new
category of the group of Ul items 140 or of the one Ul item
1313 (1805). If the direction of the motion is not the left and
right direction nor the up and down direction (No at opera-
tion 1804), the main body controller 16 determines whether
to continue to perform the operation (1806), and returns to
the operation 1801 if it is determined to continue to perform
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the operation (Yes at operation 1806), and ends the operation
if it is determined not to continue the operation (No at
operation 1806). According to the present exemplary
embodiment, the direction of the motion is considered the
left and right direction and the up and down direction, but
the direction is not limited thereto, and may further include
the diagonal direction as described with reference to FIGS.
10 and 11.

Another control method of the display apparatus 1 will be
described with reference to FIG. 17. The display apparatus
1 displays an image based on an image signal of the channel
selected by a user (1901). The display apparatus 1 detects a
user’s touch input by using the touch input unit 21 while
displaying the image (1902). If it is determined at operation
1902 that the touch input does not include a motion per-
formed from a corner, or edge, of the touch input unit 21 to
an inside thereof (No at operation 1903), the operation 1901
is performed again. If the touch input includes a motion
performed from the corner of the touch input unit 21 to the
inside thereof (Yes at operation 1903), the display apparatus
1 displays the channel information window 1315 as if the
window 1315 enters into the screen while displaying the
image (1904).

The display apparatus 1 detects the user’s touch input by
using the touch input unit 21 while displaying the image
(1905). If it is determined at operation 1905 that the touch
input does not include a motion performed from the inside
of the touch input unit 21 to the corner, or edge, thereof (No
at operation 1906), the operation 1905 is performed again. If
the touch input includes the motion from the inside of the
touch input unit 21 to the corner or edge thereof (Yes at
operation 1906), the display apparatus 1 ends displaying the
channel information window 1315 as if the window 1315
exits from the screen to an outside thereof (1904). The
display apparatus 1 determines whether to continue to
perform the operation (1908), and returns to the operation
1901 if it is determined to continue to perform the operation
(Yes at operation 1908), and ends the operation if it is
determined not to continue the operation (No at operation
1908).

As described above, a display apparatus and a control
method thereof according to the exemplary embodiments
enable a user to search a desired image content more
conveniently and promptly.

Although a few exemplary embodiments have been
shown and described, it will be appreciated by those skilled
in the art that changes may be made in these exemplary
embodiments without departing from the principles and
spirit of the inventive concept, the range of which is defined
in the appended claims and their equivalents.

What is claimed is:

1. A display system comprising:

a remote control device comprising a touch input unit to

detect a touch input; and

a display device comprising:

a display;

an image processor configured to process a content to
display a content image on the display;

a control signal receiver configured to receive a signal
corresponding to the touch input detected by the
touch input unit from the remote control device; and

a controller configured to:
control the image processor to display, proximate a

first edge of the display and over the content
image, a first category of a first user intertace (UI),
the first category of the first Ul comprising a
plurality of first UI items, based on a first signal



US 9,479,817 B2

15

received from the remote control device corre-
sponding to a first touch input moving from a first
edge portion of the touch input unit to an inside
portion of the touch input unit, display a first
highlight indicating a selection of one of the
plurality of first Ul items while the first UI is
displayed, move the first highlight based on a
second signal received from the remote control
device corresponding to a second touch input
moving in a direction perpendicular to the first
touch input, and change the first category of the
first UI into a second category of the first Ul based
on a third signal received from the remote control
device corresponding to a third touch input par-
allel to the first touch input; and

control the image processor to display, proximate a
second edge of the display and over the content
image, a second Ul different from the first Ul,
based on a fourth signal received from the remote
control device corresponding to a fourth touch
input moving from a second edge portion of the
touch input unit to the inside portion of the touch
input unit.

2. The display system according to claim 1, wherein the
first edge of the display corresponding to the first edge
portion of the touch input unit is a lower edge of the display,
and the second edge of the display corresponding to the
second edge portion of the touch input unit is an upper edge
of the display.

3. The display system according to claim 1, wherein the
controller is configured to determine the second category of
the first Ul and replace, proximate the lower edge of the
display, the first category of the first Ul with the second
category of the first Ul, based on a movement amount
corresponding to the third signal.

4. The display system according to claim 3, wherein the
movement amount of the third signal is based on at least one
among a movement distance of the third touch input and a
movement speed of the third touch input.

5. The display system according to claim 1, wherein

the controller is configured to control the image processor

to display a cursor indicating the selection of one of the
plurality of first UI items while the first Ul is displayed
and move the cursor over the plurality of first Ul items
based on the second signal.

6. The display system according to claim 5, wherein the
controller is configured to move the cursor according to a
movement amount corresponding to the second signal.

7. The display system according to claim 6, wherein the
movement amount of the second signal is based on at least
one among a movement distance of the second touch input
and a movement speed of the second touch input.

8. The display system according to claim 1, wherein the
second Ul comprises a plurality of second Ul items, and

the controller is configured to control the image processor

to display a second highlight indicating a selection of
one of the plurality of second Ul items while the second
Ul is displayed, and move the second highlight in
accordance with a fifth signal received from the remote
control device corresponding to a fifth touch input
moving in a direction perpendicular to the fourth touch
input.

9. The display system according to claim 1, wherein the
controller is configured to control the image processor to,
based on a sixth signal received from the remote control
device corresponding to a sixth touch input moving in a right
direction while the highlight indicates a rightmost currently
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displayed Ul item of the first Ul in a rightmost position,
replace each of a plurality of currently displayed icons of the
first UI with an adjacent Ul icon, and display a new Ul icon
in the rightmost position.

10. The display system according to claim 1, wherein the
controller is configured to control the image processor to
display an indicator indicating whether another category of
the first Ul is available.

11. A control method of controlling a display device with
a remote control having a touch input unit to detect a touch
input; and a display device having a control signal receiver
to receive a signal corresponding to the touch input detected
by the touch input unit from the remote control, the control
method comprising:

displaying a content image on a display of the display

device;

receiving a first signal from the remote control corre-

sponding to a first touch input moving from a first edge
portion of the touch input unit to an inside portion of
the touch input unit;
displaying a first category of a first Ul proximate a first
edge of the display over the content image based on the
first signal, the first category of the first Ul comprising
a plurality of first Ul items;

displaying a first highlight indicating a selection of one of
the plurality of first Ul items while the first Ul is
displayed;

receiving a second signal from the remote control corre-

sponding to a second touch input, the second touch
input being perpendicular to the first touch input;
moving the first highlight based on the second signal;
receiving a third signal from the remote control corre-
sponding to a third touch input, the third touch input
being parallel to the first touch input;
changing the first category of the first UI into a second
category of the first UI based on the third signal;

receiving a fourth signal from the remote control corre-
sponding to a fourth touch input moving from a second
edge portion of the touch input unit to an inside portion
of the touch input unit; and

displaying, proximate a second edge of the display and

over the content image, a second UI different from the
first UI, based on the fourth signal.

12. The control method of the display system according to
claim 11, wherein the first edge of the display corresponding
to the first edge portion of the touch input unit is a lower
edge of the display, and the second edge of the display
corresponding to the second edge portion of the touch input
unit is an upper edge of the display.

13. The control method of the display system according to
claim 11, further comprising determining a second category
of the first Ul,

wherein the displaying the first Ul further comprises

replacing, proximate the lower edge of the display, the
first category of the first UI with the second category of
the first Ul based on a movement amount correspond-
ing to the third signal.

14. The control method of the display system according to
claim 13, wherein the second category is determined based
on the movement amount corresponding to the third signal.

15. The control method of the display system according to
claim 14, wherein the movement amount corresponding to
the third signal is based on at least one among a movement
distance of the third touch input and a movement speed of
the third touch input.

16. The control method of the display system according to
claim 11, wherein
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the displaying the first Ul further comprises displaying
and moving a cursor over one of the plurality of first Ul
items while the first Ul is displayed based on the second
signal.

17. The control method of the display system according to
claim 16, wherein the moving the cursor comprises moving
the cursor according to a movement amount corresponding
to the second signal.

18. The control method of the display system according to
claim 17, wherein the movement amount of the second
signal is based on at least one among a movement distance
of the second touch input and a movement speed of the
second touch input.

19. A display device comprising:

a display comprising a screen;

an image processor configured to process a content to

display a content image on the screen of the display;

a control signal receiver configured to receive a signal

corresponding to a touch input detected by a touch
input unit of a remote control device, the touch input
unit comprising a plurality of edge portions and an
inside portion; and

a controller configured to:

control the image processor to display, proximate a
bottom edge of the screen and over the content
image, a first category of a first user interface (UI),
the first category of the first Ul comprising a plural-
ity of first Ul items, on the screen of the display,
based on a first signal received from the remote
control device corresponding to a first vertical touch
input moving from a bottom edge portion of the
touch input unit to an inside region of the touch input
unit, display a first highlight indicating a selection of
one of the plurality of first Ul items while the first UI
is displayed, move the first highlight in accordance
with a second signal received from the remote con-
trol device corresponding to a second touch input
perpendicular to the first touch input, and change the
first category of the first Ul into a second category of
the first UI based on a third signal received from the
remote control device corresponding to a third touch
input parallel to the first touch input; and
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control the image processor to display, proximate a
second edge of the display and over the content
image, a second Ul different from the first UL, on the
screen of the display, based on a fourth signal
received from the remote control device correspond-
ing to a fourth touch input moving from an upper
edge portion of the touch input unit to an inside
region of the touch input unit, the second Ul com-
prising a plurality of second Ul items.

20. The display device according to claim 19, wherein the
inside portion of the contact surface is surrounded by the
plurality of edge portions.

21. The display device according to claim 19, wherein the
screen of the display has a plurality of edges corresponding
to the plurality of edge portions of the contact surface,
respectively.

22. The display device according to claim 19, wherein the
controller is configured to determine the second category of
the first UT and replace the first category of the first Ul with
the second category of the first Ul based on a movement
corresponding to the third signal.

23. The display device according to claim 22, wherein the
movement amount corresponding to the third signal is based
on at least one among a movement distance and a movement
speed of the third touch input.

24. The display device according to claim 19, wherein the
controller is configured to control the image processor to
display a cursor indicating the selection of one of the
plurality of first UI items while the first Ul is displayed and
move the cursor over the plurality of first Ul items based on
the second signal.

25. The display device according to claim 24, wherein the
controller is configured to move the cursor according to a
movement amount corresponding to the second signal.

26. The display device according to claim 25, wherein the
movement amount corresponding to the second signal is
based on at least one among a movement distance of the
second touch input and a movement speed of the second
touch input.



